Microbiological analyses of sediments chronically exposed to petrogenic hydrocarbons resulted in the isolation of a gram-positive, rod-shaped bacterium which mineralized naphthalene (59.5% of the original amount), phenanthrene (50.9%), fluoranthene (89.7%), pyrene (63.0%), 1-nitropyrene (12.3%), 3-methylcholanthrene (1.6%), and 6-nitrochrysene (2.0%) to carbon dioxide when grown for 2 weeks in pure culture with organic nutrients. The bacterium tolerated salt concentrations up to 4% and grew well at 24 to 30°C. The use of this bacterium may be an attractive alternative to existing physicochemical methods for the remediation of polycyclic aromatic hydrocarbons in the environment.
Polycyclic aromatic hydrocarbons (PAHs) are chemicals containing two or more fused benzene rings which are ubiquitous products of the incomplete combustion of fossil fuels and organic compounds (7) . Environmental levels of PAHs in industrialized countries have risen during the last century because of increases in anthropogenic sources as well as atmospheric deposition from natural sources (8) . Thus, the potential carcinogenic effects of PAHs in the environment and the possible health risks to humans are of concern (11) . Because of their genotoxicity, the U. S. Environmental Protection Agency has listed 16 PAHs as priority pollutants to be monitored in industrial effluents (9) . This interest has led to the development of technologies to contain and detoxify PAH-contaminated wastes.
PAHs containing three or fewer aromatic rings have been shown to be completely biodegraded in a variety of environments by many different genera of bacteria that can utilize these compounds as the sole sources of carbon and energy (12) . In contrast, little is known about the microbial degradation of PAHs containing four or more aromatic rings. To our knowledge, this report represents the first study on the isolation of a bacterium which can extensively degrade PAHs containing four aromatic rings.
We initiated our studies by conducting a series of microbiological analyses of sediment samples collected near an oil field near Port Aransas, Texas. This ecosystem is chronically exposed to hydrocarbons, and in a previous investigation, we detected elevated total populations of aliphatic and aromatic hydrocarbon-degrading microorganisms in these sediments (4, 5) .
The sediment samples were serially diluted and assayed for the presence of PAH-degrading microorganisms by a method modified from that of Kiyohara and Nagao (10) . Growth medium consisted of a 2% agar mixture of minimal basal salts medium (12) trophic bacteria grew on this medium, PAH-degrading bacteria were distinguished as colonies surrounded by clear zones due to PAH utilization ( Fig. 1 ). These plating assays resulted in the isolation of a pure culture which was able to utilize pyrene during growth. The PAH-degrading bacterium was a gram-positive rod which produced zones of clearing when cultured on nutrient-supplemented agar plates that were surface-coated with phenanthrene, pyrene, or fluoranthene (Fig. 1) . This bacterium grew best at 24 to 30°C, and growth was not inhibited at salt concentrations up to 4%. The bacterium was routinely cultured in the presence of pyrene but retained its PAH-degrading capabilities when actively grown for 2 weeks in the absence of PAHs. The bacterium is unable to utilize PAHs as the sole sources of carbon and energy, but it does completely degrade PAHs to CO2 when cultured in the presence of common organic carbon sources such as peptone, yeast extract, and starch (Table 1) .
To screen for the ability of this bacterium to degrade PAHs, bacteria (1.5 x 104 cells per ml) were cultured in 100 ml of minimal basal salts medium (8) containing low levels (250 p.g/liter) of peptone, yeast extract, and soluble starch, inoculated at 24°C in a flowthrough microcosm test system (9), and exposed in triplicate to 0.92 ,uCi of the following PAHs (specific activity in millicuries per millimole): [ atile residues were measured by direct radiometric analyses or volatile organic-trapping columns. Cell-associated residues were measured as total "'C-labeled residues pelleted by centrifugation at 8,000 x g for 15 min before extraction of organics. Aqueous residues were the total "'C-labeled residues remaining in the media after centrifugation. Cell-associated and aqueous residues were measured before extraction of organics.
Pyrene-induced bacterial cultures readily mineralized (degraded to C02) 35 to 57% of the fluoranthene, pyrene, and phenanthrene during day 1 of incubation ( Fig. 2) . Naphthalene was also rapidly mineralized during days 2 through 6 after an initial 2-day lag period. Although PAH biodegradation rates are commonly believed to be inversely proportional to the number of fused aromatic rings (1-3), the pyrene-induced bacterium degraded fluoranthene and pyrene, which are four-ringed PAHs, more rapidly than it degraded phenanthrene (three rings) or naphthalene (two rings) (Fig. 2) . In addition, the 2-day lag phase in naphthalene mineralization suggests that this bacterium may degrade naphthalene by a separately inducible enzyme system. 1-Nitropyrene, a carcinogenic contaminant in diesel fuel par- ticulates, was degraded approximately 51 to 57% less than unsubstituted pyrene. Small amounts (1 to 2%) of 6-nitrochrysene and 3-methylcholanthrene were mineralized by this bacterium; however, mineralization of benzo[a]pyrene was not detected ( Table 1) .
The distribution of the remaining PAH residues was 
